m 

00 


CO 


Q. 

LU 


(19) 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


(12) 


(43) Date of publication: 

25.02.2004 Bulletin 2004/09 

(21) Application number: 03019027.6 

(22) Date of filing: 21.08.2003 


(n) EP 1 391 850 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI 7; G07D 3/14 


(84) Designated Contracting States: 

(72) Inventor: Hibari, Eiko 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 

Kazo-shi, Saitama (JP) 

HU IE IT LI LU MC NL PT RO SE SI SK TR 


Designated Extension States: 

(74) Representative: Herrmann, Uwe et al 

AL LT LV MK 

Lorenz - Seidler - Gossel, 


Widenmayerstrasse 23 

(30) Priority: 22.08.2002 JP 2002241314 

80538 Miinchen (DE) 

(71) Applicant: Laurel Precision Machines Co., Ltd. 


Osaka-shi, Osaka (JP) 



(54) Coin sorting machine 

(57) A coin handling machine includes a coin sorting 
passage formed with a reference guide rail, a sensor for 
detecting optical properties and magnetic properties of 
the coins, a coin sorting opening along the inner wall of 
the reference guide rail and a coin sorting member pro- 
vided in the vicinity of a side portion of the coin sorting 
opening on the side of the reference guide rail, the coin 
sorting member including a coin supporting section hav- 
ing a coin supporting surface for supporting one edge 
portion of the coin being transported in the coin sorting 
passage and a coin press section for pressing the coin, 
and it further includes a rotary solenoid for moving the 
coin supporting section between a coin support position 
where the coin supporting surface can support one edge 
portion of the coin being transported in the coin sorting 
passage and a retracted position where the coin sup- 
porting surface cannot support the coin and moving the 
coin press section so as to press the coin downward in 
synchronism with the movement of the coin supporting 
surface to the retracted position and a controller for driv- 
ing the rotary solenoid based on detection signals from 
the sensor. 

The thus constituted coin handling machine can re- 
liably drop a predetermined coin among coins fed into 
the coin sorting passage in the coin sorting opening, 
thereby sorting it without making the machine large. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a coin han- 
dling machine and, particularly, to such a machine which 
can reliably drop a predetermined coin among coins fed 
into a coin sorting passage in a coin sorting opening 
formed in the coin sorting passage, thereby sorting it 
without making the machine large. 

DESCRIPTION OF THE PRIOR ART 

[0002] There is known a coin handling machine in 
which a plurality of coin sorting openings are formed in 
a coin sorting passage so that a coin sorting opening 
formed upstream has smaller diameter that of a coin 
sorting opening formed downstream and which is adapt- 
ed to drop coins in the plurality of coin sorting openings 
so that coins having a smaller diameter drop in a coin 
sorting opening ahead of coins having a larger diameter, 
thereby sorting them. 

[0003J However, in this coin handling machine it is in- 
dispensable to form a coin sorting passage with coin 
sorting openings in a number equal to the number of 
denominations of coins to be handled and, therefore, the 
size of the machine inevitably becomes large. 
[0004] Therefore, U.S. Patent No. 4,681 ,204 propos- 
es a coin handling machine in which at least one coin 
sorting opening is formed in a coin sorting passage and 
a coin sorting member projectable into the coin sorting 
passage is provided and which is constituted so as to 
move the coin sorting member in the widthwise direction 
of the coin sorting passage when a predetermined coin 
is detected by a sensor provided upstream of the coin 
sorting opening, thereby projecting it into the coin sort- 
ing passage and selectively dropping the predetermined 
coin in the coin sorting opening, thereby sorting it. 
[0005] According to this coin handling machine, it is 
possible to selectively drop only a predetermined coin 
in the coin sorting opening, thereby sorting it. 
[0006] However, since this coin handling machine is 
constituted so as to move the coin sorting member in 
the widthwise direction of the coin sorting passage, 
thereby projecting it into the coin sorting passage and 
selectively drop a predetermined coin in the coin sorting 
opening, in the case where the interval between a coin 
to be sorted and the coin preceding the coin to be sorted 
or the coin following the coin to be sorted is small when 
coins are transported, the preceding coin or the follow- 
ing coin may be moved by the coin sorting member in 
the widthwise direction of the coin sorting passage to- 
gether with the coin to be sorted and dropped in the coin 
sorting opening. Further, since a transporting belt is 
moved by the coin sorting member in the widthwise di- 
rection of the coin sorting passage together with the coin 
to be sorted, the preceding coin or the following coin 
may be moved by the transporting belt in the widthwise 


direction of the coin sorting passage and dropped in the 
coin sorting opening. Therefore, coins sometimes can- 
not be sorted in a desired manner. 
[0007] Moreover, it is indispensable in this coin han- 

5 dling machine to form the coin sorting opening so that 
the width thereof in the direction perpendicular to the 
coin transportation direction is smaller than the diameter 
of the smallest coin to be handled and equal to or larger 
than half the diameter of the largest coin to be handled 

10 in order to ensure that the smallest coin can pass by the 
coin sorting opening without being dropped therein 
when the coin sorting member is not driven and that the 
largest coin reliably drop in the coin sorting opening 
when the coin sorting member is driven. Therefore, the 

15 diameters of coins to be handled have to be restricted. 
[0008] Furthermore, since a coin moved in the width- 
wise direction of the coin sorting passage by the coin 
sorting member freely falls into the coin sorting opening 
in this coin handling machine, it is required to form the 

20 coin sorting opening so as to be considerably long in the 
coin transportation direction in order to ensure that a 
coin to be sorted reliably drops in the coin sorting open- 
ing. Therefore, in the case where a plurality of coin sort- 
ing openings are formed in the coin sorting passage, the 

25 coin sorting passage has to be formed long and in the 
case where the coin transporting speed is increased in 
order to improve the coin handling efficiency, the coin 
sorting passage has to be formed still longer. Accord- 
ingly, the coin handling machine inevitably becomes 

30 large. 

SUMMARY OF THE INVENTION 

[0009] It is therefore an object of the present invention 

35 to provide a coin handling machine which can reliably 
drop a predetermined coin among coins fed into a coin 
sorting passage in a coin sorting opening formed in the 
coin sorting passage, thereby sorting it, without making 
the machine large. 

40 [001 0] The above other objects of the present inven- 
tion can be accomplished by a coin handling machine 
comprising a rotatable disk for receiving coins deposited 
into a coin handling machine and feeding out the coins 
into a coin sorting passage one by one by a centrifugal 

45 force produced by rotation of the rotatable disk, a refer- 
ence guide rail for guiding the coins by an inner wall 
thereof, transporting belt means for transporting the 
coins while they are held between the coin sorting pas- 
sage and themselves, and a sensor for detecting optical 

so properties and magnetic properties of the coins, the coin 
handling machine further comprising a coin sorting 
opening formed in the coin sorting passage downstream 
of the sensor along the inner wall of the reference guide 
rail and a coin sorting member provided in the vicinity of 

55 a side portion of the coin sorting opening on the side of 
the reference guide rail, the coin sorting member com- 
prising at least one coin supporting section having a coin 
supporting surface for supporting one edge portion of 
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the coin being transported in the coin sorting passage 
and at least one coin press section for pressing the coin, 
the coin handling machine further comprising a coin 
sorting member driving means for moving the at least 
one coin supporting section between a coin support po- 
sition where the coin supporting surface can support 
one edge portion of the coin being transported in the 
coin sorting passage and a retracted position where the 
coin supporting surface is retracted from the coin sup- 
port position and cannot support the coin and moving 
the at least one-coin press section so as to press the 
coin downward in synchronism with the movement of 
the coin supporting surface to the retracted position and 
a control means for driving the coin sorting member driv- 
ing means based on detection signals from the sensor 
and the coin handling machine being constituted so as 
to forcibly drop the coin supported by the coin supporting 
surface into the coin sorting opening and sort it. 
[0011] According to the present invention, the coin 
handling machine comprises a coin sorting opening 
formed in the coin sorting passage downstream of the 
sensor along the inner wall of the reference guide rail 
and a coin sorting member provided in the vicinity of the 
side portion of the coin sorting opening on the side of 
the reference guide rail, coin sorting member compris- 
ing at least one coin supporting section having a coin 
supporting surface for supporting one edge portion of 
the coin being transported in the coin sorting passage 
and at least one coin press section for pressing the coin, 
and the coin handling machine further comprises a coin 
sorting member driving means for moving the at least 
one coin supporting section between a coin support po- 
sition where the coin supporting surface can support 
one edge portion of the coin being transported in the 
coin sorting passage and a retracted position where the 
coin supporting surface is retracted from the coin sup- 
port position and cannot support the coin and moving 
the at least one coin press section so as to press the 
coin downward in synchronism with the movement of 
the coin supporting surface to the retracted position and 
a control means for driving the coin sorting member driv- 
ing means based on detection signals of the sensor. 
Therefore, it is possible to reliably drop coins to be sort- 
ed into the coin sorting opening and sort them because 
the coin supported by the coin supporting surface can 
be forcibly dropped into the coin sorting opening by driv- 
ing the coin sorting member driving means by the control 
means so as to cause it to move the coin supporting 
section to the retracted position where the coin support- 
ing surface is retracted from the coin support position 
and cannot support the coin when the control means de- 
tects the coin to be dropped in the coin sorting opening 
and sorted based on the detection signal from the sen- 
sor, thereby releasing the support of the coin by the coin 
supporting surface, and to move the coin press section 
so as to push the coin downward in synchronism with 
the movement of the coin supporting surface to the re- 
tracted position. 


[0012] Further, according to the present invention, 
since the coin to be sorted can be forcibly dropped into 
the coin sorting opening, even if the coin preceding the 
coin to be sorted or the coin following the coin to be sort- 

5 ed is being transported with a short interval between it- 
self and the coin to be sorted, it is still possible to reliably 
drop only the coin to be sorted into the coin sorting open- 
ing, thereby being sorted. Furthermore, since the trans- 
porting belt means is not moved by the coin sorting 

10 member in the widthwise direction of the coin sorting 
passage and, therefore, the preceding coin or the fol- 
lowing coin is not dropped into the coin sorting opening 
by the transporting belt means, it is possible to reliably 
drop coins to be sorted into the coin sorting opening and 

15 sort them. 

[0013] Moreover, according to the present invention, 
since the coin to be sorted can be forcibly dropped into 
the coin sorting opening, it is possible to reliably drop 
the coin to be sorted in the coin sorting opening and sort 

20 it without making the coin sorting passage considerably 
long. Therefore, even when the transporting speed of 
coins is increased in order to improve the coin handling 
efficiency, since it is unnecessary to lengthen the coin 
sorting passage, the coin handling machine can be 

25 made markedly small. 

[0014] In a preferred aspect of the present invention, 
the coin sorting member comprises a coin supporting 
section having a coin supporting surface for supporting 
one edge portion of the coin being transported in the 

30 coin sorting passage and a coin press section integrally 
formed with the coin supporting section above the coin 
supporting surface and adapted for pressing the coin 
and the coin sorting member driving means is constitut- 
ed so as to rotate the coin sorting member about a sub- 

35 stantially horizontal axis. 

[0015] According to this preferred aspect of the 
present invention, since the coin sorting member com- 
prises a coin supporting section having a coin support- 
ing surface for supporting one edge portion of the coin 

40 being transported in the coin sorting passage and a coin 
press section integrally formed with the coin supporting 
section above the coin supporting surface and adapted 
for pressing the coin and the coin sorting member driv- 
ing means is constituted so as to rotate the coin sorting 

45 member about a substantially horizontal axis, it is pos- 
sible to put the coin in a condition unsupported by the 
coin supporting surface by rotating the coin sorting 
member about the substantially horizontal axis when the 
coin to be dropped into the coin sorting opening and 

50 sorted is detected based on the detection signal from 
the sensor and moving the coin supporting section to 
the retracted position and to press downward the coin 
which is no longer supported by the coin supporting sur- 
face by the coin press section integrally formed with the 

55 coin supporting section above the coin supporting sur- 
face, thereby forcibly dropping it into the coin sorting 
opening. Therefore, it is possible to reliably drop coins 
to be sorted into the coin sorting opening and sort them. 
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{0016] In a further preferred aspect of the present in- 
vention, the coin supporting section includes a side wall 
portion substantially perpendicular to the coin support- 
ing surface, and the coin sorting opening and the coin 
sorting member are formed so that when the coin sup- 
porting section of the coin sorting member is located at 
the coin support position, the side wall portion of the coin 
supporting section is flush with the inner wall of the ref- 
erence guide rail and a distance between a side portion 
of the coin sorting opening on the side of the coin sorting 
passage and the side wall portion of the coin supporting 
section is smaller than a diameter of the smallest coin 
to be handled. 

[0017] According to this preferred aspect of the 
present invention, since the coin supporting section in- 
cludes a side wall portion substantially perpendicular to 
the coin supporting surface, and the coin sorting open- 
ing and the coin sorting member are formed so that 
when the coin supporting section of the coin sorting 
member is located at the coin support position, the side 
wall portion of the coin supporting section is flush with 
the inner wall of the reference guide rail and a distance 
between a side portion of the coin sorting opening on 
the side of the coin sorting passage and the side wall 
portion of the coin supporting section is smaller than a 
diameter of the smallest coin to be handled, the lower 
limit of the width of the coin sorting opening in the direc- 
tion perpendicular to the coin transportation direction is 
not restricted. Therefore, since no restriction is imposed 
on diameters of coins to be handled, it is possible to sort 
coins having diameters greatly different from each other 
in a desired manner. 

[0018] In a further preferred aspect of the present in- 
vention, the coin sorting member driving means is con- 
stituted as a rotary solenoid. 

[0019] According to this preferred aspect of the 
present invention, since the coin sorting member driving 
means is constituted as a rotary solenoid, the coin sort- 
ing member can be quickly rotated about the substan- 
tially horizontal axis. Therefore, coins can be reliably 
dropped in the coin sorting opening and sorted by mov- 
ing the coin supporting section to the retracted position 
thereof, thereby releasing the support of a coin with the 
coin supporting surface and pressing downward the 
coin which is no longer supported by the coin supporting 
surface with the coin press section integrally mounted 
on the coin supporting section above the coin supporting 
surface. 

[0020] In a further preferred aspect of the present in- 
vention, one end portion of an arm whose other end por- 
tion has a fan-like cross section is fixed to an output 
shaft of the rotary solenoid, the coin supporting section 
includes an engagement portion having a fan-like cross 
section and formed with a gear and a gear on the en- 
gagement portion engages with the gear formed on the 
other end portion of the arm so that a driving force of the 
rotary solenoid can be transmitted to the coin sorting 
section. 


[0021] In a preferred aspect of the present invention, 
the coin sorting member includes a cylindrical section 
and a plurality of coin supporting sections formed on the 
cylindrical section so as to radially extend, each of the 

5 plurality of coin supporting sections including a coin sup- 
porting surface for supporting one edge portion of a coin 
being transported in the coin sorting passage by the 
transporting belt means when the coin sorting member 
is located at the coin support position and a coin press 

10 section for pressing down the upper surface of the coin 
when the coin sorting member is moved to the retracted 
position, and the coin sorting member driving means is 
constituted so as to rotate the coin sorting member 
about a substantially horizontal axis. 

15 [0022] According to this preferred aspect of the 
present invention, since the coin sorting member in- 
cludes a cylindrical section and a plurality of coin sup- 
porting sections formed on the cylindrical section so as 
to radially extend, each of the plurality of coin supporting 

20 sections including a coin supporting surface for support- 
ing one edge portion of a coin being transported in the 
coin sorting passage by the transporting belt means 
when the coin sorting member is located at the coin sup- 
port position and a coin press section for pressing down 

25 the upper surface of the coin when the coin sorting mem- 
ber is moved to the retracted position, and the coin sort- 
ing member driving means is constituted so as to rotate 
the coin sorting member about a substantially horizontal 
axis, it is possible to put the coin in a condition unsup- 

30 ported by the coin supporting surface by rotating the 
coin sorting member about the substantially horizontal 
axis when the coin to be dropped into the coin sorting 
opening and sorted is detected based on the detection 
signal from the sensor and moving the coin supporting 

35 section to the retracted position and to push downward 
the coin which is no longer supported by the coin sup- 
porting surface by the coin press section, thereby forci- 
bly dropping it into the coin sorting opening. Therefore, 
it is possible to reliably drop coins to be sorted into the 

^0 coin sorting opening and sort them. 

[0023] In a further preferred aspect of the present in- 
vention, the plurality of coin supporting sections are 
formed on the cylindrical section of the coin sorting 
member so that in synchronism with the movement of 

45 the coin supporting section which has been located at 
the coin support section thereof and has supported one 
edge portion of a coin being transported in the coin sort- 
ing passage with the coin supporting surface thereof to- 
ward the retracted position thereof, the coin press sec- 
50 tion of the coin supporting section neighboring the coin 
supporting section moving to the retracted position 
among the plurality of coin supporting sections can 
press downward the upper surface of the coin which has 
been supported by the coin supporting surface of the 

55 coin supporting section moving to the retracted position. 
[0024] According to this preferred aspect of the 
present invention, the plurality of coin supporting sec- 
tions are formed on the cylindrical section of the coin 
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sorting member so that in synchronism with the move- 
ment of the coin supporting section which has been lo- 
cated at the coin support section thereof and has sup- 
ported one edge portion of a coin being transported in 
the coin sorting passage with the coin supporting sur- 5 
face thereof toward the retracted position thereof, the 
coin press section of the coin supporting section neigh- 
boring the coin supporting section moving to the retract- 
ed position among the plurality of coin supporting sec- 
tions can press downward the upper surface of the coin 10 
which has been supported by the coin supporting sur- 
face of the coin supporting section moving to the retract- 
ed position. Therefore, when the coin supporting section 
which has supported one edge portion of the coin being 
transported in the coin sorting passage is moved to the 15 
retracted position, thereby releasing the support of the 
coin with the coin supporting surface thereof, the upper 
surface of the coin which is no longer supported by the 
coin support surface is pressed downward in synchro- 
nism with the retraction of the coin supporting section 20 
by the coin press section of the coin supporting section 
neighboring the coin supporting section moving to the 
retracted position and forcibly dropped in the coin sort- 
ing opening. As a result, it is possible to reliably drop 
coins to be sorted into the coin sorting opening and sort 25 
them. 

[0025] In a further preferred aspect of the present in- 
vention, the coin sorting opening is formed and the coin 
sorting member is provided so that when the coin sup- 
porting section of the coin sorting member is located at 30 
the coin supporting position, the circumferential surface 
of the cylindrical section of the coin sorting member is 
flush with the inner wall of the reference guide rail and 
that a distance between the circumferential surface of 
the cylindrical section and a side portion of the coin sort- 35 
ing opening on the side of the coin sorting passage is 
smaller than a diameter of the smallest coin to be han- 
dled. 

[0026] According to this preferred aspect of the 
present invention, since the coin sorting opening is *o 
formed and the coin sorting member is provided so that 
when the coin supporting section of the coin sorting 
member is located at the coin supporting position, the 
circumferential surface of the cylindrical section of the 
coin sorting member is flush with the inner wall of the 45 
reference guide rail and that a distance between the cir- 
cumferential surface of the cylindrical section and a side 
portion of the coin sorting opening on the side of the coin 
sorting passage is smaller than a diameter of the small- 
est coin to be handled, the lower limit of the width of the so 
coin sorting opening in the direction perpendicular to the 
coin transportation direction is not restricted. Therefore, 
since no restriction is imposed on diameters of coins to 
be handled, it is possible to sort coins having diameters 
greatly different from each other in a desired manner. 55 
[0027] In a further preferred aspect of the present in- 
vention, the coin sorting member driving means is con- 
stituted as a pulse motor. 


[0028] In a further preferred aspect of the present in- 
vention, a drum formed with a gear on a circumferential 
surface thereof is fixed to an output shaft of the pulse 
motor, a cylindrical engagement member formed with a 
gear on a circumferential surface thereof is integrally 
mounted on the coin sorting member, and the gear 
formed on the circumferential surface of the engage- 
ment member and the gear formed on the circumferen- 
tial surface of the drum are meshed so that a driving 
force of the pulse motor can be transmitted to the coin 
sorting member. 

[0029] In a further preferred aspect of the present in- 
vention, the pulse motor is constituted to rotate the coin 
sorting member in such a manner that the plurality of 
coin supporting sections are sequentially located at the 
coin supporting position. 

[0030] According to this preferred aspect of the 
present invention, since the pulse motor is constituted 
to rotate the coin sorting member in such a manner that 
the plurality of coin supporting sections are sequentially 
located at the coin supporting position, even if coins to 
be sorted are successively fed, it is still possible to reli- 
ably drop the coins in the coin sorting opening and sort 
them. 

[0031] The above and other objects and features of 
the present invention will become apparent from the fol- 
lowing description made with reference to the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] 

Figure 1 is a schematic plan view showing a coin 
sorting passage of a coin handling machine which 
is a preferred embodiment of the present invention. 
Figure 2 is a schematic left side view of Figure 1 . 
Figure 3 is a schematic plan view showing a coin 
sorting device of a coin handling machine which is 
a preferred embodiment of the present invention. 
Figure 4 is a schematic side view of a coin sorting 
device. 

Figure 5 is a schematic side view of a coin sorting 
member located at its retracted position. 
Figure 6 is a schematic plan view of a coin handling 
machine from which a first transporting belt and a 
second transporting belt are removed. 
Figure 7 is a block diagram of an input system, a 
detection system, a driving system, a control sys- 
tem and a display system of a coin handling ma- 
chine which is a preferred embodiment of the 
present invention. 

Figure 8 is a schematic side view showing a coin 
sorting device of a coin handling machine which is 
another preferred embodiment of the present inven- 
tion. 

Figure 9 is a schematic longitudinal cross sectional 
view of a coin sorting opening. 
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Figure 10 is a schematic longitudinal cross section- 
al view of a coin sorting opening. 
Figure 11 is a block diagram of an input system, a 
detection system, a driving system, a control sys- 
tem and a display system of a coin handling ma- 
chine which is another preferred embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0033] Figure 1 is a schematic plan view showing a 
coin sorting passage of a coin handling machine which 
is a preferred embodiment of the present invention and 
Figure 2 is a schematic left side view of Figure 1 . 
[0034] In this embodiment, a coin handling machine 
is constituted so as to wrap coins of a denomination 
specified by an operator. 

[0035] As shown in Figure 1, the coin handling ma- 
chine according to this embodiment includes a rotatable 
disk 1 for receiving coins C deposited into the coin han- 
dling machine via a coin transporting means (not shown) 
onto the surface thereof and a coin sorting passage 2 
connected to the rotatable disk 1 . 
[0036] The coin sorting passage 2 is provided with a 
reference guide rail 3 for guiding coins C along the inner 
surface thereof and a guide rail 4 provided to face the 
reference guide rail 3, and a sensor 5 is provided in the 
vicinity of the junction between the rotatable disk 1 and 
the coin sorting passage 2 for optically detecting diam- 
eters of coins and magnetically detecting materials of 
coins. 

[0037] Further, the coin sorting passage 2 is provided 
with a first transporting belt 8 wound around a pulley 6a 
and a pulley 6b and adapted for conveying coins C while 
it presses them onto the upper surface of the coin sorting 
passage 2 and a second transporting belt 9 wound 
around a pulley 7 and another pulley (not shown) and 
adapted for conveying coins C at a higher speed than 
that of the first transporting belt 8 while it presses them 
onto the upper surface of the coin sorting passage 2, 
and a coin sorting device 10 is provided in the coin sort- 
ing passage 2 below the second transporting belt 9. 
[0038] Figure 3 is a schematic plan view showing the 
coin sorting device of the coin handling machine which 
is a preferred embodiment of the present invention. 
[0039] As shown in Figure 3, the coin sorting device 
10 includes a coin sorting opening 11 formed in the coin 
sorting passage 2 along the inner surface of the refer- 
ence guide rail 3, a coin sorting member 12 provided in 
the vicinity of the side portion of the coin sorting opening 
on the side of the reference guide rail 3, a rotary solenoid 
13, and an arm 16 one end portion of which is fixed to 
the output shaft 13a of the rotary solenoid 13. 
[0040] Figure 4 is a schematic side view of the coin 
sorting device 10. 

[0041] As shown in Figure 4, the tip end portion 16a 
of the arm 16 has a fan-like side cross section and the 
tip end portion 16a of the arm is formed with a gear 16b. 


[0042] As shown in Figure 4, the coin sorting member 

12 is rotatably mounted on a horizontal shaft 12a and 
includes an engagement portion 12b having a fan-like 
side cross section and formed with a gear 1 2d meshing 

5 with the gear 16b formed at the tip end portion 16a of 
the arm 1 6. 

[0043] The coin sorting member 12 includes a coin 
supporting member 12c having a coin supporting por- 
tion 1 2f for supporting the edge portion of a coin C being 

10 transported in the coin sorting passage 2 and the coin 
supporting portion 12f of the coin supporting member 
12c is constituted so as to be rotatable about the hori- 
zontal shaft 12a between a coin support position where 
the edge portion of a coin C is supported by the coin 

15 supporting portion 12f of the coin supporting member 
12c and a retracted position where the coin supporting 
portion 12f is retracted from the coin support position 
and the coin C is dropped in the coin sorting opening 1 1 . 
[0044] In this embodiment, the coin sorting opening 

20 11 is formed so that when the coin sorting member 12 
is located at the coin support position, the distance be- 
tween the end portion of the coin sorting opening on the 
side of the guide rail 4 and the inner surface of the coin 
supporting portion 12f of the coin supporting member 

25 12c on the side of the reference guide rail 3 is slightly 
smaller than the diameter of the smallest coin to be han- 
dled and the coin sorting member 12 is disposed so that 
when the coin sorting member 12 is located at the coin 
support position, the side wall of the coin supporting por- 

30 tion 1 2f of the coin supporting member 1 2c is flush with 
the guide surface of the reference guide rail 3 and the 
upper surface of the coin supporting portion 12f of the 
coin supporting member 12c is located with in a plane 
where the upper surface of the coin sorting passage 2 

35 is located. 

[0045] As shown in Figure 4, a coin press member 
12e is integrally mounted on the coin supporting mem- 
ber 12c of the coin sorting member 12. 
[0046] Figure 5 is a schematic side view of the coin 

40 sorting member 12 located at its retracted position. 
[0047] As shown in Figure 5, when the rotary solenoid 

13 is driven, the output shaft 13a of the rotary solenoid 
13 is rotated counterclockwise in Figures 4 and 5 and 
the arm 16 is rotated counterclockwise. 

45 [0048] As a result, a rotational force of the output shaft 
13a of the rotary solenoid 13 is transmitted by the gear 
1 6b formed at the tip end portion 1 6a of the arm 1 6 and 
the gear 12d of the engagement portion 12b meshing 
therewith to the coin sorting member 12, whereby the 

50 coin sorting member 12 is rotated about the horizontal 
shaft 12a clockwise in Figures 4 and 5. 
[0049] Therefore, if the rotary solenoid 1 3 is driven to 
move the coin supporting member 12c to its retracted 
position when the edge portion of a coin C to be sorted 

55 is being supported by the coin supporting portion 1 2f of 
the coin supporting member 12c constituting the coin 
sorting member 12, the edge portion of the coin C be- 
comes no longer supported by the coin supporting por- 
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tion 1 2f of the coin supporting member 1 2c and the coin 
is pushed downward by the coin press member 12e in- 
tegrally mounted on the coin supporting member 12c, 
whereby the coin C is forcibly dropped in the coin sorting 
opening 11 and the coin C can be sorted in a desired 
manner. 

[0050] As shown in Figures 1 and 3, a coin sensor 20 
is provided for detecting the passage of coins C in the 
coin sorting passage 2 immediately upstream of the coin 
sorting opening 11 and a sensor 21 is provided for count- 
ing the number of coin C passing thereover in the coin 
sorting passage 2 immediately downstream of the coin 
sorting opening 11. 

[0051] The pulley 6b around which the first transport- 
ing belt 8 is wound and the pulley 7 around which the 
second transporting belt 9 is wound are integrally 
formed and they are formed so that the diameter of the 
pulley 6b is smaller than that of the pulley 7. Since the 
drive speed of the second transporting belt 9 is therefore 
higher than that of the first transporting belt 8, the con- 
veying speed of a coin C is accelerated by the second 
transporting belt 9 and the distance between coins suc- 
cessively fed in the coin sorting passage 2 is broadened , 
thereby reliably sorting coins C. 
[0052] In Figure 1 , the reference numeral 22 desig- 
nates a clearance setting member adapted for setting a 
clearance between itself and the surface of the rotatable 
disk 1 in accordance with the thickness of coins C to be 
handled in order to prevent two or more coins C from 
being simultaneously fed out from the rotatable disk 1 
to the coin sorting passage 2, and in Figure 2, the ref- 
erence numeral 23 designates press rollers for pressing 
the first transporting belt 8 and the second transporting 
belt 9 toward the surface of the coin sorting passage 2. 
[0053] Figure 6 is a schematic plan view of the coin 
handling machine from which the first transporting belt 
8 and the second transporting belt 9 are removed. 
[0054] As shown in Figure 6, the reference guide rail 
3 includes a slant wall portion 25 formed so that the side 
surface thereof is at an angle with the longitudinal direc- 
tion of the first transporting belt 8 in order that a coin C 
can be reliably guided along the inner surface of the ref- 
erence guide rail 3 on the side of the coin sorting pas- 
sage 2, and the guide rail 4 also includes a slant wall 
portion formed so that the inner surface thereof is at an 
angle with the longitudinal direction of the first transport- 
ing belt 8 in order that the distance between itself and 
the reference guide rail 3 can be maintained constant. 
[0055] Although not shown in Figures, a coin stacking 
section including a pair of stacking drums and adapted 
for stacking a predetermined number of coins C therein 
is provided at the downstream end portion of the coin 
sorting passage 2 and a coin wrapping section including 
a plurality of wrapping rollers and adapted for wrapping 
a predetermined number of the coins C stacked in the 
coin stacking section is provided below the coin stacking 
section. 

[0056] Figure 7 is a block diagram of an input system, 


a detection system, a driving system, a control system 
and a display system of a coin handling machine which 
is a preferred embodiment of the present invention. 
[0057] As shown in Figure 7, the input system of the 
5 coin handling machine according to this embodiment in- 
cludes a denomination setting means 30 through which 
a denomination of coins to be wrapped is input and a 
start means 31 for starting the coin handling operation. 
The detection system of the coin handling machine in- 
fo eludes the sensor 5 for optically detecting diameters, 
colors and surface patterns of coins C and magnetically 
detecting materials of coins C, the coin sensor 20 for 
detecting the presence of coins C and the sensor 21 for 
counting the number of coins C passing thereover. 
15 [0058] As shown in Figure 7, the driving system of the 
coin handling machine according to this embodiment in- 
cludes a rotatable disk motor 35 for rotating the rotatable 
disk 1, a transporting belt motor 36 for driving the first 
transporting belt 8 and the second transporting belt 9, 
20 and the rotary solenoid 13 for rotating the coin sorting 
member 12 via the arm 16. 

[0059] As also shown in Figure 7, the control system 
of the coin handling machine according to this embodi- 
ment includes a control unit 40 for controlling the overall 

25 operation of the coin handling machine, a ROM 41 for 
storing an operation program for the coin handling ma- 
chine, reference optical data regarding diameters, 
colors and surface patterns of coins C for each denom- 
ination and reference magnetic data regarding magnetic 

30 properties of coins C for each denomination, and a RAM 
42 for storing various data. The display system of the 
coin handling machine includes a display panel 44 for 
displaying the results of coin handling and the like. 
[0060] The thus constituted coin handling machine 

35 according to a preferred embodiment of the present in- 
vention sorts and collects coins C of a denominations 
other than that specified and wraps coins of the speci- 
fied denomination. 

[0061] When the handling operation of coins C is to 
40 be started, the denomination setting means 30 is first 
operated by the operator, thereby specifying the denom- 
ination of coins C to be wrapped and the start means 31 
is then operated. 

[0062] When the denomination of coins C to be 
45 wrapped is input by the operator, a denomination setting 
signal is output from the denomination setting means 30 
to the control unit 40. 

[0063] When the denomination setting signal is input 
from the denomination setting means 30, the control unit 

so 40 reads the optical reference data regarding the diam- 
eter, color and surface pattern of the coin C of the de- 
nomination to be wrapped and the reference magnetic 
data regarding the magnetic property thereof from the 
ROM 41 based on the thus input denomination setting 

55 signal and stores them in the RAM 42. 

[0064] When a start signal is input from the start 
means 31, the control unit 40 outputs drive signals to 
the rotatable disk motor 35 and the transporting belt mo- 
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tor 36, thereby causing the rotatable disk motor 35 to 
rotate the rotatable disk 1 and causing the transporting 
belt motor 36 to drive the first transporting belt 8 and the 
second transporting belt 9. 

[0065] Coins are then deposited by the operator into 
a coin depositing section (not shown). 
[0066] The coins C deposited into the coin handling 
machine through the coin depositing section are fed by 
a coin transporting means (not shown) onto the rotata- 
ble disk 1 and fed into the coin sorting passage 2 by 
centrifugal force produced by the rotation of the rotata- 
ble disk 1. At this time, the clearance setting member 
22 prevents two coins C from being simultaneously fed 
and the coins C are fed into the coin sorting passage 2 
one by one. 

[0067] The diameter, color, surface pattern and the 
magnetic property of the coin fed into the coin sorting 
passage 2 are detected by the sensor 5 and detection 
signals are output from the sensor 5 to the control unit 
40. 

[0068] Based on the detection signals input from the 
sensor 5, the control unit 40 compares detected optical 
data regarding the diameter, color and surface pattern 
of the coin C and detected magnetic data regarding the 
magnetic property of the coin C with the reference opti- 
cal data and the reference magnetic data stored in the 
RAM 42. 

[0069] As a result, when the control unit 40 judges that 
the detected optical data regarding the diameter, color 
and surface pattern of the coin C and the reference op- 
tical data substantially coincide with each other and that 
the detected magnetic data regarding the magnetic 
property of the coin C and the reference magnetic data 
substantially coincide with each other, it judges that the 
coin C is one of the denomination specified by the de- 
nomination setting means 30 as that to be wrapped and 
writes data indicating the result of judgment in the RAM 
42. 

[0070] To the contrary, when the control unit 40 judges 
that the coin C is not of the denomination specified by 
the denomination setting means 30 as that to be 
wrapped, it writes data indicating the result of judgment 
in the RAM 42. 

[0071] When the coin C is further fed by the first trans- 
porting belt 8 and the second transporting belt 9 along 
the reference guide rail 3 in the coin sorting passage 2 
and the coin sensor 20 detects the coin C, a coin detec- 
tion signal is output from the coin sensor 20 to the control 
unit 40. 

[0072] When the control unit 40 receives the coin de- 
tection signal from the coin sensor 20, it accesses the 
RAM 42 and judges whether or not the coin C is one of 
the denomination to be wrapped. When the control unit 
40 judges that the coin C is one of the denomination to 
be wrapped, it outputs no signal. 
[0073] Therefore, after the coin sensor 20 detects the 
coin C of the denomination to be wrapped, the coin C is 
transported in the coin sorting passage 2 along the ref- 


erence guide rail 3 and the side wall of the coin support- 
ing portion 1 2f of the coin supporting member 1 2c con- 
stituting the coin sorting member 1 2 and being disposed 
to be flush with the guide surface of the reference guide 

5 rail 3 and the coin C to be sorted is transported in the 
coin sorting passage 2 and passes through the coin sort- 
ing opening 11, while one edge portion thereof is being 
supported by the coin supporting portion 12f of the coin 
supporting member 12c constituting the coin sorting 

10 member 12 located at its coin support position and the 
other edge portion thereof is being supported by the up- 
per surface of the coin sorting passage 2 as shown in 
Figure 4. 

[0074] To the contrary, when the control unit 40 judges 

15 based on data stored in the RAM 42 that the coin C is 
of a denomination other than that to be wrapped, name- 
ly, the coin C is a genuine coin C of a denomination other 
than that to be wrapped or an unacceptable coin C such 
a counterfeit coin, a foreign coin or the like, the control 

20 unit 40 outputs a drive signal to the rotary solenoid when 
the coin C passes through the coin sensor. 
[0075] When the drive signal is output from the control 
unit 40 to the rotary solenoid 13, the rotary solenoid 13 
is driven so that the output shaft 13a of the rotary sole- 

25 noid 13 is rotated counterclockwise in Figures 4 and 5. 
[0076] As a result, the arm 1 6 is swung counterclock- 
wise in Figures 4 and 5 about the output shaft 1 3a of the 
rotary solenoid 1 3 and the rotational force of the output 
shaft 13a of the rotary solenoid 1 3 is transmitted by the 

30 gear formed at the tip end portion 1 6a of the arm 1 6 and 
the gear of the engagement portion 1 2b meshing there- 
with to the coin sorting member 12, whereby the coin 
sorting member 12 is rotated clockwise in Figures 4 and 
5 about the horizontal shaft 12a. 

35 [0077] Therefore, after the coin sensor detects the 
genuine coin C of the denomination other than that to 
be wrapped or the unacceptable coin C such as a coun- 
terfeit coin, a foreign coin or the like, the coin C is trans- 
ported in the coin sorting passage 2 along the reference 

40 guide rail 3 and the side wall of the coin supporting por- 
tion 12f of the coin supporting member 12c constituting 
the coin sorting member 12 and being disposed to be 
flush with the guide surface of the reference guide rail 
3. As a result, one edge portion of the coin C is support- 

45 ed by the coin supporting portion 12f of the coin sup- 
porting member 12c constituting the coin sorting mem- 
ber 12 located at its coin support position and the other 
edge portion thereof is supported by the upper surface 
of the coin sorting passage 2 as shown in Figure 4. How- 

50 ever, since the coin sorting member 1 2 is rotated clock- 
wise in Figures 4 and 5 about the horizontal shaft 12a 
when the coin C passes through the coin sensor 20 and 
the coin supporting member 12c is moved to the retract- 
ed position thereof as shown in Figure 5, the one edge 

55 portion of the coin C becomes no longer supported by 
the coin supporting portion 12f of the coin supporting 
member 12c. Further, since the coin press member 12e 
integrally mounted on the coin supporting member 12c 
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is rotated clockwise in Figures 4 and 5 about the hori- 
zontal shaft 12a, the coin C is pressed downward by the 
coin press member 12e and forcibly dropped in the coin 
sorting opening 11 to be sorted and collected in a coin 
collecting box (not shown). 

[0078] As described above, in this embodiment, a 
genuine coin C of a denomination other than that to be 
wrapped or an unacceptable coin C such as a counter- 
feit coin, a foreign coin or the like is forcibly dropped into 
the coin sorting opening 11 and sorted by rotating the 
coin supporting member 1 2c and the coin press member 
12e integrally mounted thereon clockwise in Figures 4 
and 5 about the horizontal shaft 1 2a and moving the coin 
supporting member 12c of the coin sorting member 12. 
Therefore, even if the coin C preceding the coin C to be 
dropped into the coin sorting opening 11 and sorted or 
the coin C following the coin C to be dropped into the 
coin sorting opening 11 and sorted is being transported 
with a short interval between itself and the coin to be 
sorted, it is possible to reliably drop only the coin to be 
sorted into the coin sorting opening 11, thereby sorting 
it. Further, since the first transporting belt 8 and the sec- 
ond transporting belt 9 are not moved by the coin sorting 
member 1 2 in the widthwise direction of the coin sorting 
passage 2 and, therefore, the preceding coin C or the 
following coin C is not dropped into the coin sorting 
opening 11 by the first transporting belt 8 and the second 
transporting belt 9, it is possible to reliably drop only the 
coin to be sorted into the coin sorting opening 1 1 , there- 
by sorting it. 

[0079] When a predetermined time period has passed 
after the rotary solenoid 13 was driven, the control unit 
40 outputs a drive stop signal to the rotary solenoid 13. 
[0080J As a result, the output shaft 13a of the rotary 
solenoid 13 is returned to the original rotation position 
so that the arm 16 is swung clockwise in Figures 4 and 
5 about the output shaft 13a of the rotary solenoid 13 
and the coin sorting member 1 2 is rotated counterclock- 
wise in Figures 4 and 5 about the horizontal shaft 12a. 
Thus, the coin supporting member 12 is returned to its 
coin support position. 

[0081] To the contrary, coins C to be wrapped and 
passing through the coin sorting device 10 pass over 
the sensor 21 , whereby the number thereof is counted 
and fed to the coin stacking section {not shown) con- 
nected to the downstream end portion of the coin sorting 
passage 2 to be stacked therein. 
[0082] Every time the sensor 21 detects a coin C, a 
coin detection signal is output from the sensor 21 to the 
control unit 40. The control unit 40 counts the number 
of coins C to be wrapped and passing through the sen- 
sor 21 based on the coin detection signals input from 
the sensor 21 and writes the counted value in the RAM 
42. Based on the counted value of the coins C to be 
wrapped written in the RAM 42, when the control unit 
40 judges that a predetermined number of coins C to be 
wrapped have been fed to the coin stacking section, it 
projects a stopper (not shown) into the coin sorting pas- 


sage 2, thereby preventing following coins from being 
fed to the coin stacking section. 
[0083] A predetermined number of coins C fed to the 
coin stacking section and stacked therein are fed to the 
5 coin wrapping section (not shown) and a wrapping pa- 
per is wound by a plurality of wrapping rollers around 
the stacked coins C, thereby producing a wrapped coin 
roll. 

[0084] On the other hand, every time the coin sensor 

10 20 detects a coin C of a denomination other than that to 
be wrapped, the control unit 40 outputs a drive signal to 
the rotary solenoid 13 for a predetermined time period 
and causes it to rotate the coin sorting member 12 about 
the horizontal shaft 12a, thereby moving the coin sup- 

15 porting member 12c to its retracted position. As a result, 
all coins C having denominations other than that to be 
wrapped are dropped by the coin sorting device 10 into 
the coin sorting opening 11 to be sorted and collected 
in a coin collecting box (not shown). 

20 [0085] Thus, when all coins to be wrapped have been 
fed to the coin stacking section in a predetermined 
number and wrapped in the coin wrapping section, and 
all coins C of denominations other than that of the coin 
C to be wrapped have been sorted by the coin sorting 

25 device 1 0, dropped into the coin sorting opening 11 and 
collected in the coin collecting box (not shown), the han- 
dling operation of coins C of the coin handling machine 
is completed. 

[0086] According to the above described embodi- 

30 ment, one edge portion of the coin C to be dropped into 
the coin sorting opening 11 and sorted is supported by 
the coin supporting portion 12f of the coin supporting 
member 12c constituting the coin sorting member 12 
and the other edge portion thereof is supported by the 

35 upper surface of the coin sorting passage 2. Then, the 
rotary solenoid 13 is driven, whereby the arm 16 is 
swung counterclockwise in Figures 4 and 5 about the 
output shaft 13a of the rotary solenoid 13 and the coin 
supporting member 1 2c and the coin press member 1 2e 

40 integrally mounted thereon are rotated clockwise in Fig- 
ures 4 and 5 about the horizontal shaft 1 2a and the coin 
supporting member 12c of the coin sorting member 12 
is moved to the retracted position thereof. As a result, 
since the one edge portion of the coin C becomes no 

45 longer supported by the coin supporting portion 12f of 
the coin supporting member 12c and the coin C to be 
sorted is further pressed downward by the coin press 
member 12e integrally mounted on the coin supporting 
member 1 2c of the coin sorting member 1 2, thereby be- 

50 ing forcibly dropped into the coin sorting opening 11 , it 
is possible to reliably drop coins C to be sorted into the 
coin sorting opening and sort them. 
[0087] Further, according to the above described em- 
bodiment, since a coin C to be sorted is forcibly dropped 

55 into the coin sorting opening 11 by rotating the coin sup- 
porting member 12c and the coin press member 12e in- 
tegrally mounted thereon clockwise in Figures 4 and 5 
about the horizontal shaft 1 2a and moving the coin sup- 
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porting member 12c to its retracted position and is sort- 
ed, even if the coin C preceding the coin C to be dropped 
into the coin sorting opening 11 and sorted or the coin 
C following the coin C to be dropped into the coin sorting 
opening 11 and sorted is being transported with a short 5 
interval between itself and the coin C to be sorted, it is 
still possible to reliably drop only the coin C to be sorted 
into the coin sorting opening 11 , thereby sorting it. Fur- 
ther, since the first transporting belt 8 and the second 
transporting belt 9 are not moved by the coin sorting 10 
member 12 in the widthwise direction of the coin sorting 
passage 2 and, therefore, the preceding coin C or the 
following coin C is not dropped by the first transporting 
belt 8 and the second transporting belt 9 into the coin 
sorting opening 11, it is possible to reliably drop only the 15 
coin C to be sorted into the coin sorting opening 11, 
thereby sorting it. 

[0088] Moreover, according to the above described 
embodiment, since a coin C to be sorted is pressed 
downward by the coin press member 12e integrally 20 
mounted on the coin supporting member 12c and forci- 
bly dropped into the coin sorting opening 11, it is possi- 
ble to reliably drop the coin C to be sorted in the coin 
sorting opening 11 and sort it without making the coin 
sorting passage 2 considerably long. Therefore, even 25 
when the transporting speed of coins is increased in or- 
der to improve the handling efficiency of the coins C, the 
coin handling machine can still be made markedly small 
because it is unnecessary to lengthen the coin sorting 
passage 2. 30 
[0089] Further, according to the above described em- 
bodiment, since it is sufficient to form the coin sorting 
opening 11 so that the width thereof in a direction per- 
pendicular to the coin transportation direction is smaller 
than the diameter of the smallest coin to be handled, the 35 
lower limit value of the diameter of the coin sorting open- 
ing 11 is not restricted. Therefore, since no restriction is 
imposed on diameters of coins to be handled, it is pos- 
sible to sort coins having diameters greatly different 
from each other in accordance with their denominations 40 
in a desired manner. 

[0090] Figure 8 is a schematic side view showing a 
coin sorting device of a coin handling machine which is 
another preferred embodiment of the present invention. 
[0091] The coin handling machine according to this 45 
embodiment is constituted so as to sort unacceptable 
coins C such as a counterfeit coin, a foreign coin or the 
like and coins damaged to higher than a predetermined 
level from among coins deposited into the coin handling 
machine and separately collect them. so 
[0092] As shown in Figure 8, instead of being provid- 
ed with the coin sorting member 1 2 that includes the coin 
supporting member 12c having the coin press member 
12e integrally mounted thereon and is rotatable about 
the horizontal shaft 12a, the coin handling machine ac- 55 
cording to this embodiment is provided with a cylindrical 
coin sorting member 54 that includes a cylindrical sec- 
tion 51 and six coin supporting sections 52 radially ex- 


tending from the cylindrical section 51 and is rotatable 
about a horizontal shaft 53. 

[0093] Although not shown in Figure 8, a cylindrical 
engagement member formed with a gear on the circum- 
ference thereof is integrally mounted on the horizontal 
shaft 53 of the coin sorting member 54 and the gear 
formed on the circumference of the engagement mem- 
ber meshes with a gear 55a formed on the circumferen- 
tial surface of a drum 55. 

[0094] The coin sorting device 50 further includes a 
pulse motor (not shown) and the drum 55 is fixed to the 
output shaft 56 of the pulse motor and is constituted so 
as to be intermittently rotated counterclockwise in Fig- 
ure 8 about the output shaft 56 by the pulse motor 
[0095] Therefore, the rotational force of the pulse mo- 
tor is transmitted to the coin sorting member 54 via the 
gear 55a formed on circumferential surface of a drum 
55 and the gear formed on the circumference of the en- 
gagement member and the coin sorting member 54 is 
intermittently rotated clockwise in Figure 8 about the 
horizontal shaft 53. 

[0096] As shown in Figure 8, each of the coin support- 
ing sections 52 includes a coin supporting surface 52a 
for supporting a coin C on the surface thereof and a coin 
press section 52b for pressing the upper surface of a 
coin C and forcibly dropping it into the coin sorting open- 
ing 57. 

[0097] As shown in Figure 8, the coin sorting member 
54 is normally positioned so that the coin supporting sur- 
face 52a of one of the six coin supporting sections 52 is 
located in the same plane as that of the upper surface 
of the coin sorting passage 2, namely, at a coin support 
position where it can support one edge portion of a coin 
C and when a coin C is to be dropped in the coin sorting 
opening 57 and sorted, the coin sorting member 54 is 
intermittently rotated by the pulse motor until the coin 
supporting surface 52a of the coin supporting section 
52 to be next located at the coin support position is lo- 
cated in the same plane as that of the upper surface of 
the coin sorting passage 2. Therefore, by intermittently 
rotating the coin sorting member 54, one edge portion 
of a coin C which has been supported by the coin sup- 
port surface 52a of one of the coin supporting section 
52 of the coin sorting member 54 becomes no longer 
supported thereby and the upper surface of the coin C 
is pressed by the coin press section 52b of the coin sup- 
porting section 52 to be next located at the coin support 
position, whereby the coin C is forcibly dropped into the 
coin sorting opening 57 and sorted. 
[0098] The coin sorting m ember 54 is disposed so that 
the circumferential surface of the cylindrical section 51 
is flush with the guide surface of the reference guide rail 
3 when the coin supporting surface 52a of one of the six 
coin supporting sections 52 is held in the same plane as 
that of the upper surface of the coin sorting passage 2. 
[0099] Figures 9 and 10 are schematic longitudinal 
cross sectional views of the coin sorting opening 57. 
[0100] As shown in Figures 9 and 10, a coin collecting 
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passage 60 extending obliquely downward with respect 
to the transportation direction of coins C is connected to 
the coin sorting opening 57 and the coin collecting pas- 
sage 60 is bifurcated into a damaged coin collecting 
passage 61 for collecting a coin damaged to higher than 
a predetermined level and an unacceptable coin collect- 
ing passage 62 for collecting an unacceptable coin such 
as a counterfeit coin, a foreign coin or the like. A gate 
63 is provided at the bifurcating portion. 
[0101] The lower end portion of the damaged coin col- 
lecting passage 61 is connected to a damaged coin col- 
lecting box (not shown) and the lower end portion of the 
unacceptable coin collecting passage 62 is connected 
to an unacceptable coin collecting ox {not shown). 
[0102] The gate 63 is constituted so as to be swinga- 
ble by a gate solenoid (not shown) about the upper end 
portion of a wall portion separating the damaged coin 
collecting passage 61 and the unacceptable coin col- 
lecting passage 62 and selectively cause the coin col- 
lecting passage 60 to communicate with the damaged 
coin collecting passage 61 as shown in Figure 9 or 
cause the coin collecting passage 60 to communicate 
with the unacceptable coin collecting passage 62 as 
shown in Figure 10. When no drive signal is output to 
the gate solenoid, the gate 63 is held at a position shown 
in Figure 9 and the coin collecting passage 60 commu- 
nicates with the damaged coin collecting passage 61. 
[0103] Figure 11 is a block diagram of an input sys- 
tem, a detection system, a driving system, a control sys- 
tem and a display system of a coin handling machine 
which is another preferred embodiment of the present 
invention. 

[0104] As shown in Figure 1 1 , the input system of the 
coin handling machine according to this embodiment in- 
cludes a damage level setting means 70 for setting a 
damage level of a coin C to be collected and the start 
means 31 for starting the handling operation of coins C. 
The detection system of the coin handling machine in- 
cludes the sensor 5 for optically detecting diameters, 
colors and surface patterns of coins C and magnetically 
detecting materials of coins C, the coin sensor 20 for 
detecting the presence of coins C and the sensor 21 for 
counting the number of coins C passing thereover. 
[0105] As shown in Figure 11, the driving system of 
the coin handling machine according to this embodi- 
ment includes the rotatable disk motor 35 for rotating 
the rotatable disk 1, the transporting belt motor 36 for 
driving the first transporting belt 8 and the second trans- 
porting belt 9, the pulse motor 72 for intermittently rotat- 
ing the coin sorting member 54 via the drum 55, and a 
gate solenoid 73 for swinging the gate 63. 
[0106] As shown in Figure 11 , the control system of 
the coin handling machine according to this embodi- 
ment includes the control unit 40 for controlling the over- 
all operation of the coin handling machine, the ROM 41 
for storing an operation program for the coin handling 
machine, reference optical data regarding diameters, 
colors and surface patterns of coins C for each denom- 


ination, reference magnetic data regarding magnetic 
properties of coins C for each denomination and refer- 
ence damage level data regarding diameters, colors 
and surface patterns of coins C for each denomination, 
5 and the RAM 42 for storing various data. The display 
system of the coin handling machine includes the dis- 
play panel 44 for displaying the results of coin handling 
and the like. 

[0107] The reference damage level data are used for 

io discriminating whether or not the damage level of an ac- 
ceptable coin C exceeds a predetermined level. When 
a coin has been in circulation for a long time, since the 
coin C is abraded, whereby the diameter thereof be- 
comes slightly smaller, the coin C is discolored, whereby 

15 the surface reflectivity is lowered or the raised and de- 
pressed portions of the surface of the coin C are abrad- 
ed, whereby the surface pattern changes. The detected 
optical data regarding the diameter, color and surface 
pattern of the coin C therefore changes. Since the de- 

20 tected optical data of a coin C which has been in circu- 
lation for a long time do not usually coincide with the 
reference optical data produced based on a coin which 
has been in circulation for a short time, it is necessary 
for the ROM 41 to store the reference damage level data 

25 for discriminating a coin C which has been in circulation 
for a long time and damaged, in addition to the reference 
optical data produced based on a coin which has been 
in circulation for a short time, in order to discriminate a 
coin C whose damage level exceeds a predetermined 

30 level and collecting the damaged coin separately from 
unacceptable coins C. 

[0108] In this embodiment, the operator can operate 
the damage level setting means 70 to set the damage 
level of a coin to be collected and, therefore, the ROM 
35 41 stores several kinds of reference damage level data 
corresponding to damage levels selectable by the oper- 
ator for each denomination. 

[0109] The thus constituted coin handling machine 
detects a coin C whose damage level exceeds a prede- 

40 termined level and leads it from the coin sorting opening 
57 into the damaged coin collecting passage 61 via the 
coin collecting passage 60, thereby collecting it in the 
damaged coin collecting box (not shown), or detects an 
unacceptable coin C and leads it from the coin sorting 

45 opening 57 into the unacceptable coin collecting pas- 
sage 62 via the coin collecting passage 60, thereby col- 
lecting it in the unacceptable coin collecting box (not 
shown) in the following manner. 
[0110] When the handling operation of coins C is to 

50 be started, the damage level setting means 70 is first 
operated by the operator and the start means 3 1 is then 
operated. 

[0111] When the damage level setting means 70 is 
operated by the operator and the damage level of coins 
55 c to be collected is set, a damage level setting signal is 
output from the damage level setting means 70 to the 
control unit 40. 

[01 1 2] When the control unit 40 receives the damage 
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level setting signal, it writes the damage level of coins 
C to be collected in the RAM 42 based on the damage 
level setting signal. 

[0113] When a start signal is input from the start 
means 31, the control unit 40 outputs drive signals to 5 
the rotatable disk motor 35 and the transporting belt mo- 
tor 36, thereby causing the rotatable disk motor 35 to 
rotate the rotatable disk 1 and causing the transporting 
belt motor 36 to drive the first transporting belt 8 and the 
second transporting belt 9. 10 
[0114] Coins are then deposited by the operator into 
a coin depositing section (not shown). 
[0115] The coins C deposited into the coin handling 
machine through the coin depositing section are fed by 
a coin transporting means (not shown) onto the rotata- 15 
ble disk 1 and fed into the coin sorting passage 2 by 
centrifugal force produced by the rotation of the rotata- 
ble disk 1. At this time, the clearance setting member 
22 prevents two coins C from being simultaneously fed 
and the coins C are fed into the coin sorting passage 2 20 
one by one. 

[0116] The diameter, color, surface pattern and the 
magnetic property of the coin fed into the coin sorting 
passage 2 are detected by the sensor 5 and detection 
signals are output from the sensor 5 to the control unit 25 
40. 

[01 17] Based on the detection signals input from the 
sensor 5, the control unit 40 compares detected optical 
data regarding the diameter, color and surface pattern 
of the coin C and detected magnetic data regarding the 30 
magnetic property of the coin C with the reference opti- 
cal data and the reference magnetic data stored in the 
RAM 42. 

[01 18] As a result, when the control unit 40 judges that 
the detected optical data regarding the diameter, color 35 
and surface pattern of the coin C and the detected mag- 
netic data regarding the magnetic property of the coin 
C do not substantially coincide with the reference optical 
data and the reference magnetic data of coins C of a 
certain denomination, since the coin C detected by the 40 
sensor 5 can be considered to be an unacceptable coin 
such as a counterfeit coin, a foreign coin or the like, the 
control unit 40 writes data indicating the result of judg- 
ment in the RAM 42. 

[0119] To the contrary, when the control unit 40 judges *5 
that the detected optical data regarding the diameter, 
color and surface pattern of the coin C and the detected 
magnetic data regarding the magnetic property of the 
coin C substantially coincide with the reference optical 
data and the reference magnetic data of coins C of a so 
certain denomination, it judges that the coin detected by 
the sensor 5 is an acceptable coin C. 
[0120] When the control unit 40 judges that the coin 
detected by the sensor 5 is an acceptable coin C, it fur- 
ther reads reference damage level data corresponding 55 
to the denomination of the coin C and set by the damage 
level setting means 70 from the ROM 41 and compares 
the detected optical data of the coin C with the thus read 


reference damage level data, thereby discriminating 
whether or not the damage level of the coin C exceeds 
a predetermined level. 

[0121] When the control unit 40 judges that the dam- 
age level of the coin C exceeds a predetermined level, 
it writes data indicating the result of judgment in the RAM 
42. 

[01 22] To the contrary, when the control unit 40 judges 
that the damage level of the coin C is equal to or lower 
than the predetermined level, it writes no data in the 
RAM 42. 

[0123] When the coin C is further fed by the first trans- 
porting belt 8 and the second transporting belt 9 along 
the reference guide rail 3 in the coin sorting passage 2 
and the coin sensor 20 detects the coin C, a coin detec- 
tion signal is output from the coin sensor 20 to the control 
unit 40. 

[0124] When the control unit 40 receives the coin de- 
tection signal from the coin sensor 20, it accesses the 
RAM 42 and judges whether or not the discrimination 
data regarding the coin C are written in the RAM 42. 
[0125] When the control unit 40 judges that no dis- 
crimination data regarding the coin C are written in the 
RAM 42, it outputs no signal. 

[0126] Therefore, after the coin sensor 20 detects the 
coin C, the coin C is transported in the coin sorting pas- 
sage 2 along the reference guide rail 3 and the cylindri- 
cal section 51 of the coin sorting member 54 disposed 
to be flush with the guide surface of the reference guide 
rail 3 and the coin C passes through the coin sorting 
device 50, while one edge portion thereof is being sup- 
ported by the coin supporting surface 52a of the coin 
supporting section 52 of the coin sorting member 54 and 
the other edge portion thereof is being supported by the 
upper surface of the coin sorting passage 2 as shown 
in Figure 8. 

[0127] To the contrary, when the control unit 40 judges 
that the data indicating the result of discrimination that 
the coin C detected by the coin sensor 20 is an unac- 
ceptable coin C are written in the RAM 42, it outputs a 
drive signal to the gate solenoid 73 when the coin C 
passes through the coin sensor 20, thereby swinging the 
gate 63 so that the coin collecting passage 60 commu- 
nicates with the unacceptable coin collecting passage 
62 and outputs a drive signal to the pulse motor 72, 
thereby causing it to rotate the coin sorting member 54 
clockwise in Figure 8 about the horizontal shaft 53. 
[0128] As a result, the coin supporting section 52 of 
the coin sorting member 54 which has supported one 
edge portion of the coin C by the coin supporting surface 
52a thereof is rotated from the coin support position and 
the one edge portion of the coin C becomes no longer 
supported by the coin supporting surface 52a of the coin 
supporting section 52 which has been located at the coin 
support position. Further, as the coin sorting member 54 
is rotated, the upper surface of the coin C is pressed 
downward by the coin press section 52b of the coin sup- 
porting section 52 to be next located at the coin support 
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position, whereby the coin C is forcibly dropped into the 
coin sorting opening 57. 

[0129] Since the gate 63 is located so that the coin 
collecting passage 60 communicates with the unaccept- 
able coin collecting passage 62, the coin dropped into 5 
the coin sorting opening 57 is led into the unacceptable 
coin collecting passage 62 via the coin collecting pas- 
sage 60 and collected in the unacceptable coin collect- 
ing box (not shown). 

[0130] When the coin supporting section 52 of the 10 
coin sorting member 54 to be next located at the coin 
support position reaches the coin support position, the 
control unit 40 outputs a drive stop signal to the pulse 
motor 72, thereby causing it to stop the rotation of the 
coin sorting member 54. 15 
[0131] On the other hand, when the control unit 40 
judges that the data indicating the result of discrimina- 
tion that the coin C detected by the coin sensor 20 is a 
coin whose damage level exceeds the predetermined 
level are written in the RAM 42, it outputs a drive signal 20 
to the pulse motor 72 when the coin C passes through 
the coin sensor 20, thereby causing it to rotate the coin 
sorting member 54 clockwise in Figure 8 about the hor- 
izontal shaft 53. 

[0132] As a result, the coin supporting section 52 of 25 
the coin sorting member 54 which has supported one 
edge portion of the coin C by the coin supporting surface 
52a thereof is rotated from the coin support position and 
the one edge portion of the coin C becomes no longer 
supported by the coin supporting surface 52a of the coin 30 
supporting section 52 which has been located at the coin 
support position. Further, as the coin sorting member 54 
is rotated, the upper surface of the coin C is pressed 
downward by the coin press section 52b of the coin sup- 
porting section 52 to be next located at the coin support 35 
position, whereby the coin C is forcibly dropped into the 
coin sorting opening 57. 

[0133] Since the gate 63 is located so that the coin 
collecting passage 60 communicates with the damaged 
coin collecting passage 61, the coin dropped into the *o 
coin sorting opening 57 is led into the damaged coin col- 
lecting passage 61 via the coin collecting passage 60 
and collected in the damaged coin collecting box {not 
shown). 

[0134] When the coin supporting section 52 of the 45 
coin sorting member 54 to be next located at the coin 
support position reaches the coin support position, the 
control unit 40 outputs a drive stop signal to the pulse 
motor 72, thereby causing it to stop the rotation of the 
coin sorting member 54. so 
[0135] Coins C which were discriminated to be ac- 
ceptable and passed through the coin sorting device 50 
pass over the sensor 21, whereby the number thereof 
is counted for each denomination or the sum of the 
number thereof is counted and collected in a coin col- 55 
lecting box (not shown) connected to the downstream 
end portion of the coin sorting passage 2. 
[0136] Thus, when all coins C deposited into the coin 


handling machine have been collected in the coin col- 
lecting box, the damaged coin collecting box 61 and the 
unacceptable coin collecting box 62, the handling oper- 
ation of coins C of the coin handling machine is com- 
pleted. 

[0137] According to this embodiment, one edge por- 
tion of the coin C to be dropped in the coin sorting open- 
ing 57 and sorted is supported by the coin supporting 
surface 52 a of the coin supporting section 52 of the coin 
sorting member 54 and the other edge portion thereof 
is supported by the upper surface of the coin sorting pas- 
sage 2. Then, the pulse motor 72 is driven, whereby the 
coin sorting member 54 is rotated clockwise in Figure 8 
about the horizontal shaft 53. As a result, the coin sup- 
porting section 52 of the coin sorting member 54 which 
has supported one edge portion of the coin C by the coin 
supporting surface 52a thereof is rotated from the coin 
support position and the one edge portion of the coin C 
becomes no longer supported by the coin supporting 
surface 52a of the coin supporting section 52 which has 
been located at the coin support position. Further, as the 
coin sorting member 54 is rotated, the upper surface of 
the coin C is pressed downward by the coin press sec- 
tion 52b of the coin supporting section 52 to be next lo- 
cated at the coin support position, whereby the coin C 
is forcibly dropped into the coin sorting opening 57. 
Therefore, it is possible to reliably drop a coin C to be 
sorted in the coin sorting opening 57 and sort it. 
[0138] Further, according to this embodiment, since 
the coin C to be sorted is forcibly dropped into the coin 
sorting opening 57 and sorted by rotating the coin sort- 
ing member 54 clockwise in Figure 8 about the horizon- 
tal shaft 53, even if the coin C preceding a coin to be 
dropped into the coin sorting opening 11 and sorted or 
the following coin C is being transported with a short in- 
terval between itself and the coin C to be sorted, it is still 
possible to reliably drop only the coin C to be sorted into 
the coin sorting opening 57, thereby sorting it. Further, 
since the first transporting belt 8 and the second trans- 
porting belt 9 are not moved by the coin sorting member 
54 in the widthwise direction of the coin sorting passage 
2 and, therefore, the preceding coin C or the following 
coin C is not dropped into the coin sorting opening 57 
by the first transporting belt 8 and the second transport- 
ing belt 9, it is possible to reliably drop only a coin C to 
be sorted into the coin sorting opening 57, thereby sort- 
ing it. 

[0139] Furthermore, according to this embodiment, 
since the upper surface of the coin C to be sorted is 
pressed downward by the coin press section 52b of the 
coin supporting section 52 to be next located at the coin 
support position, whereby the coin C to be sorted is for- 
cibly dropped into the coin sorting opening 57, it is pos- 
sible to reliably drop the coin C to be sorted in the coin 
sorting opening 57 and sort it without making the coin 
sorting passage 2 considerably long. Therefore, the coin 
handling machine can be made markedly small even 
when the transporting speed of coins is increased in or- 
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der to improve the handling efficiency of coins C be- 
cause it is unnecessary to lengthen the coin sorting pas- 
sage 2. 

[0140] Moreover, according to this embodiment, since 
it is sufficient to form the coin sorting opening 57 so that 5 
the width thereof in a direction perpendicular to the coin 
transportation direction is smaller than the diameter of 
the smallest coin to be handled, the lower limit value of 
the diameter of the coin sorting opening 57 is not re- 
stricted. Therefore, since no restriction is imposed on 10 
diameters of coins to be handled, it is possible to sort 
coins having diameters greatly different from each other 
in accordance with their denominations in a desired 
manner. 

[0141] The present invention has thus been shown is 
and described with reference to specific embodiments. 
However, it should be noted that the present invention 
is in no way limited to the details of the described ar- 
rangements but changes and modifications may be 
made without departing from the scope of the appended 20 
claims. 

[0142] For example, coins C other than coins C to be 
wrapped are forcibly dropped into the coin sorting open- 
ing 11 and sorted in the embodiment shown in Figures 
1 to 7 and coins C whose damage level exceeds a pre- 25 
determined level and unacceptable coins C such as a 
counterfeit coin, a foreign coin or the like are forcibly 
dropped into the coin sorting opening 57 and sorted in 
the embodiment shown in Figures 8 to 11. However, it 
is possible to forcibly drop coins C of a predetermined 30 
denomination into the coin sorting opening 11, 57 and 
coins to be sorted can be arbitrarily selected. 
[0143] Further, in the embodiment shown in Figures 
1 to 7, although the coin handling machine is constituted 
so as to wrap coins of the denomination specified by the 35 
operator, it is not absolutely necessary for the coin han- 
dling machine to have a coin wrapping function. 
[0144] Furthermore, in the embodiment shown in Fig- 
ures 1 to 7, although the coin sorting member 12 is ro- 
tated by the rotary solenoid 13 via the gear formed at <o 
the tip end portion 1 6a of the arm 1 6 and the gear of the 
engagement portion 1 2b meshing therewith, it is not ab- 
solutely necessary for the coin sorting member 1 2 to be 
rotated by the rotary solenoid 1 3 via the gear formed at 
the tip end portion 1 6a of the arm 1 6 and the gear of the 45 
engagement portion 12b meshing therewith and any 
drive mechanism can be selected for driving the coin 
sorting member 12. 

[0145] Moreover, in the embodiment shown in Figures 
8 to 11 , although the coin sorting member 54 is rotated 50 
by the pulse motor 72 via the drum 55, the gear formed 
on the circumference of the drum 55 and the gear 
formed on the circumferential surface of the engage- 
ment member, it is not absolutely necessary for the coin 
sorting member 54 to be rotated by the pulse motor 72 55 
via the drum 55, the gear formed on the circumference 
of the drum 55 and the gear formed on the circumferen- 
tial surface of the engagement member and any drive 


mechanism can be selected for driving the coin sorting 
member 54. 

[0146] Further, in the embodiment shown in Figures 
8 to 11, although the cylindrical section 51 of the coin 
sorting member 54 is formed with the six coin supporting 
sections 52 extending radially, it is not absolutely nec- 
essary to form the cylindrical section 51 of the coin sort- 
ing member 54 with the six coin supporting sections 52 
extending radially and the number of the coin supporting 
sections 52 can be arbitrarily selected. 
[0147] Furthermore, one edge portion of the coin C 
becomes unsupported by rotating the coin sorting mem- 
ber 12 about the horizontal shaft 12a and swinging the 
coin supporting member 1 2c of the coin sorting member 
12 downward in the embodiment shown in Figures 1 to 

7 and one edge portion of the coin C becomes unsup- 
ported by rotating the coin sorting member 54 about the 
horizontal shaft 53 and swinging the coin supporting 
section 52 which has supported the one edge portion of 
the coin C downward in the embodiment shown in Fig- 
ures 8 to 11. However, it is possible to forcibly drop a 
coin to be sorted into a coin sorting opening by providing 
a coin sorting member so as to be horizontally movable 
between a coin support position where it supports one 
edge portion of the coin and a retracted position hori- 
zontally retracted from the coin sorting passage 2, pro- 
viding a coin press member for pressing the coin down- 
ward separately from the coin sorting member, and mov- 
ing the coin press member so as to press the coin down- 
ward using a link mechanism in synchronism with the 
movement of the coin sorting member from the coin sup- 
port position to the retracted position. 

[0148] Moreover, in the embodiment shown in Figures 

8 to 1 1 , although the coin handling machine includes the 
damage level setting means 70 and the damage level 
of coins C to be sorted and collected can be arbitrarily 
set by the damage level setting means 70, it is not ab- 
solutely necessary for the coin handling machine to in- 
clude the damage level setting means 70. 

[0149] Further, in the embodiment shown in Figures 
8 to 11 , the coin collecting passage 60 of the coin han- 
dling machine is bifurcated into the damaged coin col- 
lecting passage 61 and the unacceptable coin collecting 
passage 62 and the gate 63 leads coins C whose dam- 
age level exceeds a predetermined level from the coin 
collecting passage 60 to the damaged coin collecting 
passage 61 and unacceptable coins C from the coin col- 
lecting passage 60 to the unacceptable coin collecting 
passage 62, whereby they are separately collected. 
However, it is not absolutely necessary to bifurcate the 
coin collecting passage 60 of the coin handling machine 
into the damaged coin collecting passage 61 and the 
unacceptable coin collecting passage 62, lead coins C 
whose damage level exceeds a predetermined level 
from the coin collecting passage 60 to the damaged coin 
collecting passage 61, lead unacceptable coins C from 
the coin collecting passage 60 to the unacceptable coin 
collecting passage 62 and separately collect them and 
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it is possible to lead coins C whose damage level ex- 
ceeds a predetermined level and unacceptable coins C 
to the same collecting box via the coin collecting pas- 
sage 60 and then separate them. 
[0150] Furthermore, in the embodiment shown in Fig- 
ures 1 to 7, when the number of coins C to be wrapped 
passing through the sensor 20 provided downstream of 
the coin sorting device 10 is counted and it is judged 
that a predetermined number of coins C to be wrapped 
have been fed into the coin stacking section, the stopper 
(not shown) provided downstream of the sensor 21 is 
projected into the coin sorting passage 2, thereby pre- 
venting following coins C from being fed into the coin 
stacking section. However, it is possible to provide a 
stopper between the sensor 5 and the coin sorting de- 
vice 10, lead all coins C passing through the sensor 5 
to the coin sorting device 10 until the sensor 5 detects 
a predetermined number of coins C to be wrapped, allow 
only coins C to be wrapped to pass through the coin sort- 
ing device 1 0 and forcibly drop coins C other than those 
to be wrapped into the coin sorting opening 11 , thereby 
sorting the coins C. 

[01 51] Moreover, in the embodiment shown in Figures 
8 to 11, coins C discriminated to be acceptable are al- 
lowed to pass through the coin sorting device 50 and 
the sensor 21 and the number of acceptable coins C 
passing through the sensor 21 is counted for each de- 
nomination or the sum of the number of acceptable 
coins C passing through the sensor 21 is counted. How- 
ever, it is possible to provide a stopper upstream or 
downstream of the coin sorting device 50, lead all coins 
C passing through the sensor 5 to the coin sorting device 
50 until the number of acceptable coins C detected by 
the sensor 5 for each denomination or the sum of the 
number of acceptable coins C detected by the sensor 5 
reaches a predetermined number, allow only acceptable 
coins C to pass through the coin sorting device 50 and 
forcibly drop coins C discriminated not to be acceptable 
into the coin sorting opening 57, thereby sorting the 
coins C. 

[0152] According to the present invention, it is possi- 
ble to provide a coin handling machine which can relia- 
bly drop a predetermined coin among coins fed into a 
coin sorting passage in a coin sorting opening formed 
in the coin sorting passage, thereby sorting it without 
making the machine large. 


Claims 

1. A coin handling machine comprising a rotatable 
disk for receiving coins deposited into a coin han- 
dling machine and feeding out the coins into a coin 
sorting passage one by one by a centrifugal force 
produced by rotation of the rotatable disk, a refer- 
ence guide rail for guiding the coins by an inner wall 
thereof, transporting belt means for transporting the 
coins while they are held between the coin sorting 


passage and themselves, and a sensor for detect- 
ing optical properties and magnetic properties of the 
coins, the coin handling machine further comprising 
a coin sorting opening formed in the coin sorting 
5 passage downstream of the sensor along the inner 
wall of the reference guide rail and a coin sorting 
member provided in the vicinity of a side portion of 
the coin sorting opening on the side of the reference 
guide rail, the coin sorting member comprising at 
io least one coin supporting section having a coin sup- 
porting surface for supporting one edge portion of 
the coin being transported in the coin sorting pas- 
sage and at least one coin press section for press- 
ing the coin, the coin handling machine further corn- 
's prising a coin sorting member driving means for 
moving the at least one coin supporting section be- 
tween a coin support position where the coin sup- 
porting surface can support one edge portion of the 
coin being transported in the coin sorting passage 
20 and a retracted position where the coin supporting 
surface is retracted from the coin support position 
and cannot support the coin and moving the at least 
one coin press section so as to press the coin down- 
ward in synchronism with the movement of the coin 
25 supporting surface to the retracted position and a 
control means for driving the coin sorting member 
driving means based on detection signals from the 
sensor and the coin handling machine being con- 
stituted so as to forcibly drop the coin supported by 
30 the coin supporting surface into the coin sorting 
opening and sort it. 

2. A coin handling machine in accordance with Claim 

1, wherein the coin sorting member comprises a 
35 coin supporting section having a coin supporting 

surface for supporting one edge portion of the coin 
being transported in the coin sorting passage and 
a coin press section integrally formed with the coin 
supporting section above the coin supporting sur- 
40 face and adapted for pressing the coin and the coin 
sorting member driving means is constituted so as 
to rotate the coin sorting member about a substan- 
tially horizontal axis. 

45 3. A coin handling machine in accordance with Claim 

2, wherein the coin supporting section includes a 
side wall portion substantially perpendicular to the 
coin supporting surface, and the coin sorting open- 
ing and the coin sorting member are formed so that 

50 when the coin supporting section of the coin sorting 
member is located at the coin support position, the 
side wall portion of the coin supporting section is 
flush with the inner wall of the reference guide rail 
and a distance between a side portion of the coin 

55 sorting opening on the side of the coin sorting pas- 
sage and the side wall portion of the coin supporting 
section is smaller than a diameter of the smallest 
coin to be handled. 
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4. A coin handling machine in accordance with Claim 
2 or 3, wherein the coin sorting member driving 
means is constituted as a rotary solenoid. 

5. A coin handling machine in accordance with Claim 
4, wherein one end portion of an arm whose other 
end portion has a fan-like cross section is fixed to 
an output shaft of the rotary solenoid, the coin sup- 
porting section includes an engagement portion 
having a fan-like cross section and formed with a 
gear and a gear on the engagement portion engag- 
es with the gear formed on the other end portion of 
the arm so that a driving force of the rotary solenoid 
can be transmitted to the coin sorting section. 

6. A coin handling machine in accordance with Claim 
1, wherein the coin sorting member includes a cy- 
lindrical section and a plurality of coin supporting 
sections formed on the cylindrical section so as to 
radially extend, each of the plurality of coin support- 
ing sections including a coin supporting surface for 
supporting one edge portion of a coin being trans- 
ported in the coin sorting passage by the transport- 
ing belt means when the coin sorting member is lo- 
cated at the coin support position and a coin press 
section for pressing down the upper surface of the 
coin when the coin sorting member is moved to the 
retracted position, and the coin sorting member 
driving means is constituted so as to rotate the coin 
sorting member about a substantially horizontal ax- 


cal section and a side portion of the coin sorting 
opening on the side of the coin sorting passage is 
smaller than a diameter of the smallest coin to be 
handled. 

5 

9. A coin handling machine in accordance with any 
one of Claims 6 to 8, wherein the coin sorting mem- 
ber driving means is constituted as a pulse motor. 

10 10. A coin handling machine in accordance with Claim 
9, wherein a drum formed with a gear on a circum- 
ferential surface thereof is fixed to an output shaft 
of the pulse motor, a cylindrical engagement mem- 
ber formed with a gear on a circumferential surface 

15 thereof is integrally mounted on the coin sorting 
member, and the gear formed on the circumferential 
surface of the engagement member and the gear 
formed on the circumferential surface of the drum 
are meshed so that a driving force of the pulse mo- 

20 tor can be transmitted to the coin sorting member. 

11. A coin handling machine in accordance with Claim 
9 or 10, wherein the pulse motor is constituted to 
rotate the coin sorting member in such a manner 
25 that the plurality of coin supporting sections are se- 
quentially located at the coin supporting position. 


30 


7. A coin handling machine in accordance with Claim 
6, wherein the plurality of coin supporting sections 
are formed on the cylindrical section of the coin sort- 35 
ing member so that in synchronism with the move- 
ment of the coin supporting section which has been 
located at the coin support section thereof and has 
supported one edge portion of a coin being trans- 
ported in the coin sorting passage with the coin sup- 40 
porting surface thereof toward the retracted position 
thereof, the coin press section of the coin support- 
ing section neighboring the coin supporting section 
moving to the retracted position among the plurality 
of coin supporting sections can press downward the 45 
upper surface of the coin which has been supported 
by the coin supporting surface of the coin support- 
ing section moving to the retracted position. 


8. A coin handling machine in accordance with Claim so 
6 or 7, wherein the coin sorting opening is formed 
and the coin sorting member is provided so that 
when the coin supporting section of the coin sorting 
member is located at the coin supporting position, 
the circumferential surface of the cylindrical section 55 
of the coin sorting member is flush with the inner 
wall of the reference guide rail and that a distance 
between the circumferential surface of the cylindri- 
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(54) Coin sorting machine 

(57) A coin handling machine includes a coin sorting 
passage formed with a reference guide rail, a sensor for 
detecting optical properties and magnetic properties of 
the coins, a coin sorting opening along the inner wall of 
the reference guide rail and a coin sorting member pro- 
vided in the vicinity of a side portion of the coin sorting 
opening on the side of the reference guide rail, the coin 
sorting member including a coin supporting section hav- 
ing a coin supporting surface for supporting one edge 
portion of the coin being transported in the coin sorting 
passage and a coin press section for pressing the coin, 
and it further includes a rotary solenoid for moving the 
coin supporting section between a coin support position 
where the coin supporting surface can support one edge 
portion of the coin being transported in the coin sorting 
passage and a retracted position where the coin sup- 
porting surface cannot support the coin and moving the 
coin press section so as to press the coin downward in 
synchronism with the movement of the coin supporting 
surface to the retracted position and a controller for driv- 
ing the rotary solenoid based on detection signals from 
the sensor. 

The thus constituted coin handling machine can re- 
liably drop a predetermined coin among coins fed into 
the coin sorting passage in the coin sorting opening, 
thereby sorting it without making the machine large. 
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